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WHAT IS CLAIMED IS: 

1. An electric network simulating method 
c&mprising the steps of: 

^defining element cells representing electric 
functions of a plurality of circuit elements and 
connection, pipes representing wiring lines for 
connecting tiie circuit elements, defining an electric 
network current as the number of particles moving in 
the connection prpe per unit time, and defining an 
electric network voi/tage as the number of particles 
present in the connection pipe; 

on the basis of definitions in the defining step, 
setting beforehand, in units of element cells, a rule 
for expressing an electric function of each of the 
circuit elements in accordance^ with a state of the 
connection pipe connected to eacb of the element cells; 

transferring particles between the element cell 
and the connection pipe in accordance with the set 
rule; and \ 

simulating the state of the electric network by 
updating the number of particles passing through a 
given connection pipe per unit time in the transferring 
step and the number of particles present in the given 
connection pipe, and performing transfer and upoating 
processes at least once, \ 

2. An electric network simulating method \ 
comprising the steps of: ^ 
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after setting element cells representing electric 
^functions of a plurality of circuit elements, 

intersection cells representing functions of electric 
wiring intersections , and connection pipes representing 
connections between the element cells and the 
intersection cells, defining a current of an electric 
network ass the number of particles moving in the 
connectionWpe per unit time, and defining a voltage 
of the electrslc network as the number of particles 
present in the Connection pipe; 

on the basis\of the definitions in the defining 
step, setting beforehand, in units of element cells, 
a rule expressing an Vlectric function of each of the 
circuit elements in accordance with a state of the 
connection pipe connectedV to the element cell, and 
setting beforehand, in unitte of intersection cells, 
a rule so that the numbers ofVparticles present in 
the connection pipes connected \o the intersection cell 
are equal to each other and a suirkof the numbers of 
particles transferred at the intersection cell becomes 
zero; \ 

transferring particles between the. element cell 
and the connection pipe and between the \ntersection 
cell and the connection pipe on the basis >of the rules 
set in the setting step; and \ 

simulating the state of the electric network by 
updating the number of particles passing through a 



- 33 - 

given connection pipe per unit time and the number of 
particles present in the given connection pipe in the 
transferring step and performing transfer and updating 
processes at least once. 

\3 . An electric network simulating method 
according to one of claims 1 and 2, wherein the setting 
step includes the step of 

whenVa given one of the circuit elements is 
a current source, setting a rule for extracting the 
number of partsLcles corresponding to a current value 
per unit time frbm one of two connection pipes 
connected to an element cell expressing the given 
circuit element and giving the number of particles 
equal in number to the\number of extracted particles 
to the other one of the Wo connection pipes. 

4. An electric network simulating method 
according to one of claims l\and 2, wherein the setting 
step includes the step of \ 

when a given one of the cirisuit elements is a 
voltage source, setting a rule forVmaking a difference 
between the number of particles in one of two connec- 
tion pipes connected to an element ceil expressing the 
given circuit element and the number of\particles in 
the other one of the two connection pipesS, equal to the 
number of particles corresponding to a volttage of the 
voltage source. \ 

5. An electric network simulating method 
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according to one of claims 1 and 2, wherein the 
defining step includes the step of 

when a given one of the element cells has 
n^nlinearity as a function of time, defining the given 
circuit element as a combination of an element cell 
for a resistive element and one of an element cell 
expres^sing a current source and an element cell 
expressing a voltage source, the combination expresses 
linearity\equivalent to a behavior of the given circuit 
element at given time; and 

the settling step includes the steps of 
when a certain one of the circuit elements is 
a current source, Vetting a rule for extracting the 
number of particles ^corresponding to a current value 
per unit time from one\of two connection pipes 
connected to an element^cell expressing the certain 
circuit element and giving^ the number of particles 
equal in number to the number of extracted particles 
to the other one of the two connection pipes, and 

when a specific one of the\circuit elements is a 
voltage source, setting a rule fo^, making a difference 
between the number of particles in one of two connec- 
tion pipes connected to an element ce\l expressing the 
specific circuit element and the numberxof particles in 
the other one of the two connection pipes >equal to the 
number of particles corresponding to a voltage of the 
voltage source. 
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«• An electric network simulating metho<J 

^tep includes the step of 

when a gi ve n one of the circuit elements has 
an impedance characten'sf ^ • 

^ acteristic discontinuously changing, 

Preparing a pi urality Qf g ' 

\ y rules for the element cell for 

express^ the gi ve „ circuit element and selectin g one 

o hi " r " eS " ™ - -te 

the connexion pipe connected to the element cell 

An eleWic network simulating method 

according to cla-i\ u 

andth "V' " her6 " the transferrin, step 

and the simulating Vep include the step of 

bating the sW of each element cell at 
»«U! time so as to s\ulate a transient phenomenon 

the gi ve„ circuit element havi„ g nonlinearity as 
a function of time, simulating , behavior of ^ 

nonlinear element at an owm-A,-- 

operating point advancing by 

I c ° b rt6St in ™' » oL glBg each Parameter of 

co mblnation of the element \ ^ 

; quivaient to the — -us, a\ d simulating the 

transient phenomenon by gating ti change in 
parameter every time th sh \ . 

uortest time\ interval has 
elapsed. \ 

8. An electric network simulati„ g \thod 
according to claim s. wherein the transfer^ step 
and the simulating step include the step of \ 

bating a behavior of each element ceA at 
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initial time so as to simulate a transient phenomenon 
^of the given circuit element having the impedance 
characteristic discontinuously changing, simulating 
a behavior of the nonlinear element at an operating 
point cuivancing a shortest time interval by executing 
the transferring step in accordance with the rule 
selected irv accordance with the state of the connection 
pipe connected to the element cell, and simulating the 
transient phenomenon by repeating the simulating steps 
every time the shortest time interval has elapsed. 

9. An electrise network simulating apparatus 
comprising: \ 

means for defining^ element cells representing 
electric functions of a plurality of circuit elements 
and connection pipes representing wiring lines for 
connecting the circuit elements, defining an electric 
network current as the number \f particles moving in 
the connection pipe per unit timfe, and defining an 
electric network voltage as the nutaber of particles 
present in the connection pipe; \ 

means for setting beforehand, on\the basis of 
definitions in the defining means, in unJLts of element 
cells, a rule for expressing an electric function of 
each of the circuit elements in accordance Vith a state 
of the connection pipe connected to each of tthe element 
cells; \ 

means for transferring particles between tlrfe 
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element cell and the connection pipe in accordance with 
\£he set rule; and 

means for simulating the state of the electric 
network by updating the number of particles passing 
through a given connection pipe per unit time in the 
transferring means and the number of particles present 
in the gr^en connection pipe, and performing the 
transfer rne^ns and updating process at least once* 
10, An electric network simulating apparatus 
10 comprising: 

means for, a^ter setting element cells 
representing electrise functions of a plurality of 
circuit elements, intersection cells representing 
functions of electric wi\ing intersections, and 
15 connection pipes representing connections between the 

element cells and the intersection cells, defining 
a current of an electric network as the number of 
particles moving in the connection pipe per unit time, 
and defining a voltage of the electric network as the 
20 number of particles present in the cdnnection pipe; 

means for setting beforehand, on -phe basis of the 
definitions in the defining means, in units of element 
cells, a rule expressing an electric function of each 
of the circuit elements in accordance with a \tate of 
2 5 the connection pipe connected to the element c^ll, and 

setting beforehand, in units of intersection celJ\s, 
a rule so that the numbers of particles present in\the 
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connection pipes connected to the intersection cell 
ar^equal to each other and a sum of the numbers of 
particles transferred at the intersection cell becomes 
zero; 

5 mearfs for transferring particles between the 

element ceii and the connection pipe and between the 
intersection \cell and the connection pipe on the basis 
of the rules set in the setting means; and 

means for simulating the state of the electric 
10 network by updating^ the number of particles passing 

through a given connection pipe per unit time and the 
number of particles present in the given connection 
pipe in the transf erringVieans and performing transfer 
and updating processes at J^east once. 
15 11. An electric network \simulating apparatus 

according to one of claims 9 a\d 10 , wherein the 
setting means includes 

means for setting, when a giv^en one of the circuit 
elements is a current source, a ruleVfor extracting the 
2 0 number of particles corresponding to a current value 

per unit time from one of two connection pipes 
connected to an element cell expressing the given 
circuit element and giving the number of particles 
equal in number to the number of extracted particles 
2 5 to the other one of the two connection pipes, 

12. An electric network simulating appara*6us 
according to one of claims 9 and 10, wherein the^ 
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setting means includes 

v means for setting, when a given one of the circuit 
elements is a voltage source, a rule for making a 
difference between the number of particles in one of 
two connection pipes connected to an element cell 
expressing the given circuit element and the number of 
particles rn the other one of the two connection pipes 
equal to the iiumber of particles corresponding to 
a voltage of thW voltage source, 

13, An electric network simulating method 

defining means includes 

element cells has nonlinearity as a function of time, 
the given circuit element Xs a combination of an 
element cell for a resistive\ element and one of an 
element cell expressing a current source and an element 
cell expressing a voltage source^ the combination 
expresses linearity equivalent to\a behavior of the 
given circuit element at given time\ and 
the setting means includes \ 
means for setting, when a certain\pne of the 
circuit elements is a current source, a mile for 
extracting the number of particles corresponding to a 
current value per unit time from one of two Nconnection 
pipes connected to an element cell expressing >the 
certain circuit element and giving the number oi^ 
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particles equal in number to the number of extracted 
pa±1>icles to the other one of the two connection pipes , 
and \w 

meanV for setting, when a specific one of the 
circuit elements is a voltage source, a rule for making 
a difference netween the number of particles in one 
of two connection pipes connected to an element cell 
expressing the specific circuit element and the number 
of particles in the other one of the two connection 
pipes equal to the rkimber of particles corresponding to 
a voltage of the voltaige source. 

14, An electric neYwork simulating apparatus 
according to one of claimte 9 and 10 , wherein the 
setting means includes \ 

means for, when a given Vne of the circuit 
elements has an impedance characteristic discontinu- 
ously changing, preparing a plurality of rules for the 
element cell for expressing the giVen circuit element 
and selecting one of the plurality of rules in 
accordance with the state of the connection pipe 
connected to the element cell, \ 

15, An electric network simulating Apparatus 
according to claim 13, wherein the transf earring means 
and the simulating means include \ 

means for simulating the state of each ^element 
cell at initial time so as to simulate a transient 
phenomenon of the given circuit element having \ 
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nonlinearity as a function of time, simulating a 
behavior of the nonlinear eiement at an operating point 
advancing by a shortest time by ^ 

parameter of a combination of the element cells having 
functions equivalent to the element cells, and 
simulWng the transient phenomenon by repeating the 
change Vn parameter every time the shortest time 
intervalNhas elapsed. 

1«. Akelectric network simulating apparatus 
according toWm u, herein the transferring means 
and the simula^ng means include 

means for emulating a behavior of each element 
v eel! at initial tim* so as to simulate a transient 
Phenomenon of the given circuit element having the 
impedance characteristic discontinuously changing, 
Simulating a behavior ofVhe nonlinear element at 
an operating point advanciV . shortest ^ 
by executing the transferring means in accordance with 
the rule selected in accordancV with the state of the 
connection pipe connected to theXelement cell, and 
simulating the transient phenomeno\ by repeating the 
emulating means every time the shor\st time interval 
has elapsed. \ 

17. A storage medium storing a simulation program 
loaded and activated in a computer device\the program 
activating the computer device to generated 

means for defining element cells representing 
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electric functions of a plurality of circuit elements 

connection pipes representing wiring lines for 
connecting the circuit elements, defining an electric 
networks current as the number of particles moving in 
the connection pipe per unit time, and defining an 
electric network voltage as the number of particles 
present in the connection pipe; 

means fory setting beforehand, on the basis of 
definitions in tshe defining step, in units of element 
cells, a rule f or Nexpressing an electric function of 
each of the circuit \elements in accordance with a state 
of the connection pipev connected to each of the element 
cells; V 

means for transferring particles between the 
element cell and the connection pipe in accordance with 
the set rule; and \ 

means for simulating the state of the electric 
network by updating the number o^£ particles passing 
through a given connection pipe pet unit time in the 
transferring step and the number of ^particles present 
in the given connection pipe, and perrsprming the 
transfer means and updating process at Yeast once. 

18, A storage medium storing a simulation program 
loaded and activated in a computer device, Ythe program 
activating the computer device to generate: \ 

means for, after setting element cells represent- 
ing electric functions of a plurality of circuit 
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elements, intersection ceils representing functions of 
electric wiring intersections, and connection pipes 
presenting connections between the element cells 
-nV the intersection cells, defining a current of 
* an electric network as the number of particles moving 

» thV connection pipe per unit time, and defining 
a voltaV of the electric network as the number of 
particlesVresent in the connection pipe; 

meansVor setting beforehand, on the basis of the 
" definitions k the defining step, in units of element 

"lis, a rule ^pressing an electric function of each 
^ of the circuit eWnts in accordance with a state of 

the connection pip\ connected to the element cell, and 
setting beforehand, \n units of intersection cells 
a rule so that the numWs of particles present in the 
connection pipes connected to the intersection cell 
are eg.ua! to each other an\ a sum of the numbers of 
Particles transferred at theVntersection cell becomes 



20 



25 



zero; 



means for transferring particles between the 
element cell and the connection pxpe and between the 
intersection cell and the con„ection\ipe on the basis 
of the rules set in the setting step; \nd 

means for simulating the state of!L electric 
network by updating the number o, particlekpassing 
through a given connection pipe per unit timeVnd the 
number of particles present in the given connection 



# 
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pipe in the transferring means and performing transfer 
and updating processes at least once, 

\ 19. A storage medium storing the simulation 
program according to one of claims 17 and 18, wherein 
the seVting means includes 

means for setting, when a given one of the circuit 
elements :Ds a current source, a rule for extracting the 
number of particles corresponding to a current value 
per unit time rs^om one of two connection pipes 
connected to an element cell expressing the given 
circuit element and giving the number of particles 
equal in number to theVnumber of extracted particles 
to the other one of the Vwo connection pipes. 

20. A storage medium \toring the simulation 
program according to one of Ylaims 17 and 18, wherein 
the setting means includes \ 

means for setting, when a given one of the circuit 
elements is a voltage source, a ruie for making a 
difference between the number of paVticles in one of 
two connection pipes connected to an (element cell 
expressing the given circuit element aird the number of 
particles in the other one of the two connection pipes 
equal to the number of particles corresponding to a 
voltage of the voltage source. \ 

21. A storage medium storing the simulation 
program according to one of claims 17 and 18, wherein 
the defining means includes 
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means for defining, when a given one of the 
element cells has nonlinearity as a function of time, 
the given circuit element as a combination of an 
element cell for a resistive element and one of an. 
elemeirt cell expressing a current source and an element 
cell expressing a voltage source, the combination 
expresses linearity equivalent to a behavior of the 
given circuit\element at given time; and 

the settinV means includes 

means for seating, when a certain one of the 
circuit elements is current source, a rule for 
extracting the number \)f particles corresponding to a 
current value per unit time from one of two connection 
pipes connected to an element cell expressing the 
certain circuit element and \iving the number of 
particles equal in number to tfoe number of extracted 
particles to the other one of tire two connection pipes, 
and \ 

means for setting, when a specYfic one of the 
circuit elements is a voltage source, \ a rule for making 
a difference between the number of particles in one 
of two connection pipes connected to an element cell 
expressing the specific circuit element an>d the number 
of particles in the other one of the two connection 
pipes equal to the number of particles corresponding to 
a voltage of the voltage source. \ 
22. A storage medium storing the simulation^ 




- 46 - 

program according to one of claims 17 and 18, wherein 
the setting means includes 

\ means for, when a given one of the circuit 
elements has an impedance characteristic 
discoVbinuously changing, preparing a plurality of 
rules rbr the element cell for expressing the given 
circuit element and selecting one of the plurality of 
rules in accordance with the state of the connection 
pipe connectedVto the element cell. 

23. A storage medium storing the simulation 
program according tto claim 22, wherein the transferring 
means and the simulating means include 

means for simulatiW the state of each element 
cell at initial time so ass. to simulate a transient 
phenomenon of the given circuit element having nonlin- 
earity as a function of time, \imulating a behavior of 
the nonlinear element at an operating point advancing 
by a shortest time interval, by changing each parameter 
of a combination of the element cellk having functions 
equivalent to the element cells, and simulating the 
transient phenomenon by repeating the change in 
parameter every time the shortest time interval has 
elapsed. \ 

24. A storage medium storing the simulation 
program according to claim 23, wherein the transferring 
means and the simulating means include \ 

means for simulating a behavior of each element 
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cell at initial time so as to simulate a transient 
phenomenon of the given circuit element having the 
■impgdance characteristic discontinuously changing, 
simulating^behavior of the nonlinear element at 
an operating poiri^^advancing a shortest time interval 
by executing the trans^ierring step in accordance with 
the rule selected in accordance with the state of the 
connection pipe connected to th^element cell, and 
simulating the transient phenomenon oy^epeating the 
simulating steps every time the shortest tittve interval 
has elapsed. 



